Age-related changes of the dentate nuclei in normal adults as revealed by 3D fast low angle shot (FLASH) echo sequence magnetic resonance imaging.
The aim of the present study was to investigate age-related changes in iron-deposition in dentate nuclei using iron-induced susceptibility effects in magnetic resonance imaging. MR images from 74 healthy subjects (age range 20-68 years) were obtained using a three-dimensional (3D) T1-weighted fast low angle shot (FLASH) echo sequence. Signal intensities of the dentate nuclei and cerebellar white matter were bilaterally measured independently by three blinded investigators. The signal intensities of dentate nuclei were intraindividually normalised to the corresponding signal intensities of the cerebellar white matter of corresponding slices. Mean normalised signal intensities were correlated with age and compared between different age decades and gender. Intraclass correlation coefficients were high (dentate nuclei: 0.98, cerebellar white matter: 0.75) indicating sufficient interrater reliabilities for the determination of signal intensities. Bland-Altman analysis confirmed this finding. The normalised mean signal intensity of the dentate nuclei correlated inversely with age (r = -0.462, p < 0.0001). Comparison of age decades revealed that significant decreases took place between the third and fourth decade and to a lesser degree between the fourth and fifth decade. Moreover, variability of normalised mean signal intensities of the dentate nuclei increased significantly with age (r = 0.964, p = 0.008). There were no differences of the normalised mean signal intensities between genders. The present study revealed an age-dependent decrease of signal intensities in dentate nuclei most likely reflecting an age-dependent increase in dentate iron concentration. These age-dependent changes have to be taken into account in interpretation of disease related MR changes of cerebellar nuclei in patients with degenerative or acquired cerebellar ataxia.